Pharmacokinetics and antitumor activity of vincristine entrapped in vesicular phospholipid gels.
In vivo antitumoral activity, pharmacokinetics (PK) and biodistribution of a new liposomal formulation of vincristine (VCR-Lip) were compared to VCR in aqueous solution (VCR-Conv). VCR was entrapped into a vesicular phospholipid gel (VPG) consisting of densely packed liposomes. Redispersed VCR-containing VPG (VCR-Lip) consisted of 54% liposomally entrapped and 46% free VCR. In vivo efficacy of VCR-Lip versus VCR-Conv was tested using the s.c. growing human small cell lung carcinoma LXFS 650 and the human mammary carcinoma MX1. PK and biodistribution were evaluated using radiolabeled drug and lipid in LXFS 650 tumor-bearing mice. VCR-Lip at a dose of 1.0 mg/kg (dose near the maximum tolerated dose) led to partial remissions in the MX1 tumor xenograft model (T/C=3.9%). VCR-Conv at an equitoxic dose of 0.6 mg/kg produced only a tumor growth inhibition (T/C=7.0%). In LXFS 650 tumor-bearing mice, VCR-Lip was highly active at doses of 0.75 (T/C=0.7%) and 1.0 (T/C=0.0%) mg/kg, and complete tumor regressions were observed. In contrast, equitoxic doses of VCR-Conv (0.6 mg/kg) resulted only in less pronounced tumor remissions (T/C=4.1%). The PK study revealed that VCR-Lip achieved an over 10-fold higher plasma AUC (22.6 microg x h/ml) than VCR-Conv (2.16 microg x h/ml). Moreover, tumor drug levels were 2.3-fold higher when VCR was injected as VCR-Lip in comparison to VCR-Conv. In some cases, however, VCR-Lip as well as blank VPG appeared to be toxic. We conclude that VCR-Lip is an effective VCR delivery system with superior antitumor activity compared to VCR-Conv. The enhanced efficacy can be explained by sustained release and passive tumor targeting.